severity.
It has frequently been claimed that electro-convulsive therapy disrupts the patient's intellectual functioning, and some would go on to say that the disruption is so severe that the patient's symptoms are lost in the confusion and disorientation following this treatment.
Studies which have already appeared in the literature are by no means unanimous in their conclusions, although there seems to be reasonable agree ment that impairments of memory and of other psychological functions follow electro-convulsive treatment (Delay and Binois, 1944; Worchel and Narciso, 1950; Stone, 1946; Luborski, 1948 ; Fleck and Gantt, 1951) . The majority of investigators also agree that this impairment is of a temporary nature only (Zubin and Barrera, 1941 ; Delay and Binois, 1944; Stone, 1946; Luborski, 1948) , although there is some evidence that defects in memory for material of a personal nature is comparatively long lasting (Janis, 1950).
Disturbances of intellectual functioning are rarely claimed to be sequelae of insulin and drug therapies, and there is no doubt that the reason for this is that such sequelae are rarely seen clinically. There is, however, surprisingly little evidence enabling comparisons of the psychological changes following these treatments to be made.
We have shown elsewhere (Baker, Game and ) that female acute schizophrenics, who have previously had no physical treatment for their schizophrenia, are greatly improved after some ten weeks in hospital, no matter whether they have had a course of 20 E.C.T.s ; 30 insulin comas ; or an 8 week's course of chlorpromazine, although the last group showed a significantly higher relapse rate.
The investigation we are about to report is concerned with the effects of these three treatments on intelligence, on learning, on attention and on memory.
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METHOD (i) SUBJECTS
Twenty-seven of the schizophrenic patients described in detail in our above paper were tested one day prior to treatment and on the seventh day after the last treatment. On the basis of random selection, nine of the patients had 20 E.C.T.s; nine had 30 insulin comas; and the remaining nine had an eight weeks' course of chlorpromazine.
Full details of these methods of treatment appear in the paper cited above.
(ii) TESTS (given in the following order)
A. intelligence (a) The Progressive Matrices (Raven, 1948a) .
(b) The Mill Hill (Raven, l948b) (synonym version).
B. Learning Ability (c) Learning Nonsense Syllables. A list of ten three-letter nonsense syllables was presented, one syllable at a time in an improvised memory drum. The patient had to read the syllables out loud and to try to anticipate them at the second and subsequent presentations. Seven presentations, including the initial one, were made. This gave a maximum possible score of 60â€"one point for each syllable correctly anticipated.
All the patients had the same list of syllables before treatment began, and the same after treatment. The two lists were, of course, different.
(d) Learning Numbers. Exactly the same procedure was adopted, this time using random single digit numbers instead of syllables. Again a maximum score of 60 was possible, and a different set of numbers was used after treatment.
(e) Learning Geometrical Shapes. A foolscap sheet of paper on which were drawn six shapes was presented for two seconds only. The patient had to draw as many of the shapes as she could remember; her drawing was then removed, the shapes presented again for another two seconds, and so on. Seven presenta tions were made and hence a maximum score of 36 was possible. A different set of shapes was used in the post-treatment session.
C. Attention
(f) Digit Span (forwards). The Wechsler Bellevue instructions for this test were followed carefully, but we devised our own set of digits. The patient's score was the number of digits she could successfully repeat after the examiner.
(g) Digit Span (backwards). Again following Wechsler, the number of syllables correctly reversed was counted. In the case of both forward and backward span different sets of numbers were used in the post-treatment session.
(h) Span of Apprehension. A set of 13 cards each 84 inches x 7 inches was used. Each card had drawn on it a number of dots ranging from 2 to 14 and the cards were in random order. Each card was exposed for half a second and the patient had to estimate how many dots there were on the card. The patient was credited with the highest number of dots she had correctly reported before a failure. The test was repeated with the cards inverted and a second score obtained. The final score was the average of the two.
D. Memory
(i) Syllables remembered. The number of previously learned syllables the patient was able to anticipate correctly at one trial was counted. U) Numbersremembered. Sameas for syllables.
(k) Shapes remembered. Same as for syllables.
(iii) TESTING PROCEDURE
Testing was carried out in the Ward Clinic in conjunction with the testing programme outlined elsewhere . Care was taken that no patient had received any drugs on the day of testing.
RESULTS
The mean scores obtained by the three groups of patients before and afte r treatment are given in Table I . 
Discu&sIoN
To begin with Table I, our data indicate that nearly all the psychological aptitudes which have been tested show improvement after treatment. The patients who have received E.C.T. show improvement on nine out of the eleven tests, those who received insulin improved on all the eleven tests, and the Largactil patients improved on eight of them. It is not possible to test the signifi cance of these results as the tests are not, strictly speaking, independent of one another. The figures do permit the general conclusion, however, that some improvement in the psychological functions of intelligence, learning ability, attention, and of memory does appear to follow the three physical treatments in question.
We do not consider that these improvements are due entirely to practice effects, on the grounds that most of the test material which was presented after treatment was different from that presented before treatment. Further, on the two intelligence tests which were presented on both occasions, the Matrices I.Q. increased from 79 to 92 (i.e. 13 I.Q. points) and the Mill Hill I.Q. from 86 to 91 (5 I.Q. points). These improvements are far larger than could reasonably be accounted for by practice.
With regard to Table II , in no case is there a significant difference in the scores following treatment. Taking any of the eleven tests, our data do not provide evidence that the patients who have received E.C.T. are at a dis advantage when compared with the other treatment groups. It is possible, of course, that with much larger numbers of patients, significant differences would emerge, but these differences would probably be only slight, as our data suggest. Looking at this Table as a whole, we find that the insulin patients following treatment are superior to the other two in seven of the eleven tests, as compared with superiority in four tests equally shared by the E.C.T. and Largactil patients. As before, we cannot apply a statistical test to these data as the tests are probably not independent.
The present results are perhaps surprising if viewed in the light of the studies mentioned earlier which were concerned in the main with far fewer electric shocks than in the present study, and which provided strong evidence that the effect of E.C.T.s was cumulative. Our results show that as many as 20 E.C.T.s given as described do not disrupt psychological functioning as greatly as many studies suggest.
One final point with regard to Table I . It should be remembered that these improvements are improvements in test performance immediately preceding treatment, i.e. at a time when the schizophrenic symptoms were probably at their worst. The effects of the three treatments on psychological aptitudes before the onset of the schizophrenic symptoms cannot be shown from our data.
CONCLUSIONS
The present study provides no conclusive evidence that schizophrenic patients who have received a course of 20 E.C.T.s are inferior on tests of learning, of immediate memory, and of intelligence one week after completion of treatment, if they are compared with similar patients treated by insulin coma or chlorpromazine therapies.
